Pseudohypoparathyroidism (PH) is a rare congenital disease which should be differentiated from idiopathic hypoparathyroidism (IH) through the negative phosphaturic response to exogenous parathyroid hormone, and from pseudopseudohypoparathyroidism (PPH) through positive manifestations of hypoparathyroidism. We have recently experienced a case of pseudohypoparathyroidism with bone demineralization and increased bone mineral turnover through kinetic studies. Hormonal studies on parathyroid hormone and thyrocalcitonin were also carried out. pregnancy and upon delivery. The growth in infancy was normal. Neither diarrhea nor abnormal appearance of the feces was experienced. Attacks of tetany which consisted of tonic convulsions of extremities, carpopedal spasm, dysesthesia, myalgia and stridor under normal consciousness occurred for the first time at the age of 3 years. In the absence of the seizure, general lassitude, dysesthesia of extremities and sensation of precordial pressure persisted. Rigidity of the-muscles often interfared the quick changes of motion. His record in the elementary school and the middle school was rather poor. After finishing middle school, he worked as a sheet metal worker and attacks of tetany became more frequent. At the age of 18, fracture of the left tibia in a traffic accident brought him to a hospital, where hypocalcemia and cataracts were pointed out. At the age of 19, operations were performed for chronie osteomyelitis of the left tibia. At the age of 21, four operations were carried out for bilateral cateracts. He had never been treated with parathyroid hormone. 
Physical Examination
Physical examination revealed a short and rather thin male (152.8cm, 50.0kg) with round face (Fig. 1) . Ophthalmologic examination revealed bilateral cataracts and decreased visual acuity. Fundus oculi was normal. Dental examination revealed a missing tooth and diasthema. Otological examination was negative.
Neurological examination revealed dysesthesia in the extremities and hyperreflexia. Trousseau phenomenon was positive, but Chvostek's sign was negative. Intelligence was slightly retarded.
Neither abnormal skin pigmentation nor subcutaneous nodule was noted. Primary and secondary sexual characteristics were normal. cholecystography were negative. Ventilatory function test and analysis of arterial blood gas were within normal limits. EMG showed repetitive discharge indicating tetany. EEG showed slow basic wave but no dysrhythmia. Lumbar puncture revealed normal pressure, cell count, T.P., CI and sugar level. Chromosome was 46, XY (normal male). Roentgenological examination revealed short metacarpals especially in IV and V ( Fig. 2 ) and basal ganglia calcification (Fig. 3) . Other tissues were free of ectopic calcification. X-ray picture of lumbar spine revealed marked demineralization, trabecular formation, wedging and biconcavity (Figs. 4, 5) . Cortical thickness of clavicle (41.5%), femur (40.0%) and metacarpals (37.0%) was decreased as compared with that of normal subject (Fujita et al. , 1966; Fujita et al. , 1968) . Demineralization was also noticed in the X-P of humeri, radii, ulnae, pelvis and tibiae. No cysts were found. Roentgenogram of the teeth revealed hypoplasia, enamel defects of occlusal surface, and unerupted teeth in addition to missing tooth and diasthema (Fig. 6) . Results of endocrine tests are summarized in Table 1 . As to parathyroid function tests, phosphorus clearance was decreased and tubular resorption of phosphorus (TRP) increased. However, recovery from EDTAinduced hypocalcemia was normal. Rapid calcium infusion test for the evaluation of recovery from hypercalcemia slso gave normal result. The Ellsworth-Howard test was carried out from 6.00a.m. to 12.00a.m. with the intravenous injection of 200 U.S.P. units of Parathormone (Eli Lilly), which caused only Course Effective relief of tetany and restoration of normal serum calcium and phosphorus level was achieved with 0.75mg of Hytakerol for 5 days, 0.375 mg with 6g calcium gluconate for 10 days, and 0.25mg with calcium salt for 10 days. And he was discharged in August 1968. Upon readmission 5 months later, blood chemistry revealed BUN 34.5mg/dl, creatinine 1.8 mg/dl, Ca 11.8mg/dl and P 3.5 mg/dl. Urinalysis revealed moderate microhematuria. Suspecting renal damage secondary to hypercalcemia, vitamin D2 and calcium salts were stopped. Serum Ca, BUN and serum creatinine gradually returned to normal range. During the second admission, a biopsy of the thyroid gland was performed. Biological assay of the thyrocalcitonin content in the thyroid tissue according to the method of Aliapoulios et al. (1966) revealed no significant increase as compared with normal subjects (8 mMRC units/g gland). The thyrocalcitonin content in peripheral venous plasma which was determined according to the method of Kumar et al. (1965) also gave normal result (180 mMRC units/L). Renal biopsy ealed pictures suggestive of chronic pyelonephitis with degeneration of a few tubules and a spot of calcium deposition. One glomorulus with normal tuft showed marked pericapsular concentric fibrosis with slight infiltration of round cells, and another neighbouring glomerulus showed complete hyalinization, while other five glomeruli, tubules and interstitial substance besides vessels were normal. Urine culture was negative. Patient was discharged in March 1969.
Discussion
Chronic tetany, hypocalcemia, hyperphosphatemia, short stature, round face, slightly short metacarpal bones, positive EllsworthHoward test, bone demineralization, elevated Al-P'ase, mental retardation, basal ganglia calcification, dental abnormality, bilateral cataracts, with the absence of renal insufficiency, chronic diarrhea, and history of administration of parathyroid extract are compatible with the criteria of pseudohypoparathyroidism (PH) presented by Albright et al. (1942) , Erlick et al. (1950) , Bronsky et al. (1958) and Mann et al. (1962) . Ectopic bone formation was absent in this case, although it is noticed in 58% of PH according to Bronsky et al. (1958) . Flat glucose tolerance curve seen in this case was also pointed out by Bronsky et al. (1958) in 4 of 9 cases of PH.
The demineralization of bones in PH, first reported by Reynold et al. (1952) , and thereafter by Kolb and Steinbach (1962) , Singleton and Teng (1962) , and by Zampa and Zucchelli (1965) , was also present in the present case. Recently, Mazzuoli et al. (1967) reported increased bone accretion rate and normal miscible calcium pool through the kinetic analysis (Heaney and Whedon, 1958) in the patients who had no bone demineralization. And he thought that parathyroid hyperfunction is more frequent in PH than may be suspected merely from the X-ray examination. The increased bone formation rate and normal miscible calcium pool was also revealed through the kinetic analysis in this case together with bone demineralization. These findings, together with detectable parathyroid hormone in plasma in radioimmunoassay, would point out the presence of rather increased parathyroid hormone activity, in agreement with the concept of Kolb and Steinbach (1962) on the secondary hyperparathyroidism in this disease. Distinction from idiopathic hypoparathyroidism is also accomplished through these findings (Heaney and Wheadon, 1958; Coen and Mazzuoli, 1965) .
Increased thyrocalcitonin content in the thyroid gland of pseudohypoparathyroidism was reported by Tashjian et al. (1966) and Mazzuoli et al. (1967) . However, surgical ablation or radiation damage of the thyroid gland failed to ameliorate the hypocalcemia (Mazzuoli et al., 1967; Lee et al., 1968) , in support of the concept that excessive thyrocalcitonin was not the primary factor in the etiology of this syndrome. Normal content of thyrocalcitonin in the thyroid and plasma in this case might be the sequelae of the hypercalcemia possibly due to the overdosage of vitamin D and calcium salts, which released the stored thyrocalcitonin from the thyroid. Although renal biopsy revealed mild abnormality suggestive of chronic pyelonephritis with calcium deposit, this would probably represent secondary changes unrelated to the disease itself in view of the normal results of renal function tests. Microhematuria did not appear until the second admission, when treatment with a rather high dose of vitamin D and dihydrotachysterol was carried out.
In Japan, 10 cases of PH have been already reported by Kudo et al. (1954) , Torikai et al. (1961) , Takamura et al. (1961) , Nakajima et al. (1965) , Ito et al. (1965) , Matsuoka et al. (1966) , Kuroiwa and Tanaka (1966) , Mizuta et al.(1968) , Hikabe et al. (1968) and Miura et al. (1969) . The clinical findings in these cases of PH in Japan including this case are summarized in Table 4 .
